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J. P. FRAHM: Moose als Bioindikatoren. 
Biologische Arbeitsbiicher, Bd. 57. 187 S.. 
77 Abb. Verlag Quelle & Meyer, Wiesbaden, 
1998. ISBN 3-494-01271-7. Preis: kart. DM 
32.80. 
Dieses Buch ist der gclungcnc Versuch, die grund- 
legenden Erkenntnisse der bryologischen Bioindi- 
kationsforschung der letzlen Jahrzehnte in knrpper 
Form zusammengefa& darzustellen und einem 
breiten Interessentenkreise such a&rhalb des 
Zirkels der damit befallten Wissenschaftlcr zuglng- 
lich und vor allem nutzbar zu machcn. In iibersicht- 
lither Form nach Themenbereichen wit: Wasser- 
und Luftverschmutzungsindikalion geordnet. wer- 
den die verschiedenco Methodcn charakterisiert und 
die wichtigstcn Forschungsergebnisse vorgestellt. In 
dieser Synopse der in dcr Fachlitcrutur weit ver- 
strcutcn Darslellungcn lirgt cincr dcr Vorziige 
dicses Werkes. der es such dcm mit dcr Materie 
bcreits vertmulcn Forschcr zu cincm wertvollcn 
Kompendium wcrdcn IiiUt. Dub dns Buch abcr such 
wcit iibcr den Krcis dcr Spczialisrcn hinaus von 
Intcrcssicrtcn ;IIX wirklichcs Arbchsbuch - gnnz im 
Sinnc dcs Scricntilcls - gcnut/.t wcrdcn Lam, wird 
durch cincn umfangrcichcn ..pr;Uschcn Tcil” 
sichcrgch~cll~. dcr in vcrstiindlichcr Form Anlcitun- 
gcn zu cinrr groUcn Zahl dcr verschicdcnstcn Vcr- 
suchc licferl. mi( dcron Hill es jcdcm ermiiglich~ 
wird. sich sclbst ciu Bild YOU den Umwcltvcrhiilt- 
nisscn scincr tlcimat odcr cincs andcrcn Gcbictcs zu 
machen. wobci die gcwonncnen Daten in zuhlrci- 
chcn Rillen such fiir die Wisscnschnfl von Intcrcssc 
Berlin, M9rz 1999 
sein werdcn. Besonders wertvoll ist dies zweifellos 
fiir den Unterricht an Schulen und Hochschulen, wo 
Versuche, deren Ergebnisse nicht von vorn herein 
feststehen, sondern von tatslchlichem Erkenntnis- 
wert beziiglich einer konkrcten praktischen Fragc- 
stellung sind, erf;lhrungsgemlll das gri%ere Interes- 
se hcrvorrufen. Abgerundet wird das Ganze durch 
Bestimmungshilfen (Schliissel und Beschreibungen) 
fiir die wichtigslen infrage kommenden Arten und 
Artengruppen. Besonders hervorgehoben seien in 
diesem Abschnitt die vielen praktischen Tips fiir das 
Mikroskopieren. PrBparieren. Anftirben etc. Im 
einleitenden Kapitel des Buches kann sich der inter- 
essierte Leser iiber die Bioindikation im allgemei- 
nen und ilber Charakter und spezifische Eigen- 
schuften der Moose in ihrer besondcren Eignung fir 
den genannten Zwcck informieren. 
Bei einer Neuautluge wYren die leider recht 
zahlreichcn sprachlichen und typographischen 
Fehlrr ebcnso ZII bcreinigen wit die Verbuchung 
von Brryllium und Schwcfcl unter den Schwerme- 
tnllcn (S. 30 u. 32 bsw. 34). van Schicfern unfer den 
UrgesGncn (S. 39). van NH,OH unter den SYuren 
(S. 64) und diverse Fchlcr bei chemischcn Formeln. 
Dubio> such die Au~agc. (Ial Schwern~ctallc in den 
Vahuolcn abgclagcrl wiirdcn (S. 30). nnchdem es 
auf S. 6 gchcil;cn hauc, tlaU die Moose keine 
Vahuolcn besiillcn. 
Insgcs;uii~ jcdcnl;lll~ tin fiir Fachleule wie inter- 
cssicrh: Laicn glcichcrniatin ernplthlrnswertes 
Buch. dcm einc wciCe Verbreimng sicher sein diirf- 
te. Dcr moderate Preis kommi dem sehr entgegen. 
V. OTTE. Berlin 
. . . 
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Tonlnbenea ribeiremis (Apiaceae) - a new species from S5o Nicolau, 
Cape Verde Islands (West Africa)’ 
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Introduction and background 
Many species of Apiaceae are found in the 
Macaronesien Region. Several have been in- 
troduccd by human activities, but a number of 
taxa is endemic to the different archipelagos or 
even rrstrictcd to a single island. The following 
enumeration is based mainly on HANSEN & 
SUNDING ( 1993). 
In the Arores 28 different taxa of Apiaceae 
occur; among them four endemic species 
[AUIMI; hrrrrii WATSON, A. trifoliatum (WATSON) 
TKEL., Clrtrc~,y~l~~ll~r~~~ cl:oricrm TREL.. SO- 
Erich trwrictr GUTIINICK ex SEUB.]. 
In Madeira the Apiaceae are very diverse 
and consist ol’ 29 species and subspecies. From 
the archipelago two monotypic genera, rC/c/tr- 
tio.velitru~rr t/ccipicvr.s (SCHRAD. & J. C. 
WENDL.) Ho~+hl. md kJorli:ia edu[is LOWE 
and ~hrcc cndcmic species [Oemmrlre diwri- 
core (R. BR.) MABB.. I/nperrr/orio lotvei COSS. 
and Burrirr~r hre~$~lirrnr LOWE] are described. 
The Canary Islands have the highest num- 
bcr of plant-species and a high level of ende- 
mism. 5-l taxa of Apiaceae are recorded 
including three endemic genera (Rtrrheopsis 
A. HANSEX & KUNKEL, Todm-oa PARL. and 
Tiqyrmm PARL.) and further I5 endemic taxa. 
The Apiaceae are represented in the Cape 
Verde Islands by I2 species. Most of the taxa 
have been introduced by human activities 
(LOBIN & ZIZKA 1957) like Amvhm grm’eo- 
1efr.s L., Apirm grmvolerrs L, Foerricrrhrr url- 
gore MILL.. Corimrtlru~t~ srrtirvrrrr L. or Petro- 
silerrm crisprrm (FRILL.) A.W.HILL. These 
species are cultivated and some of them later 
became \\esdy. Other species like Ciclosper- 
UWL /e/~fo/~/l~ll~rrtr (PER%) SPRAGUE (= Apimr 
leproplr~llrr~rr) are weeds of cultivated grounds 
or wasted lands. All these species are today 
widespread in temperate. subtropical or tropical 
regions all over the world. The only native 
species are to be found in the endemic genus 
To~wI~~I~~~ PARL. 
Tasonomic history of the genus Torrrhvren 
The first Tormrbeuerr species was collected by 
TII. VOGEL in 18-l I. Recopnizinp this matsrial 
as being undcscribed. PARLATOKE established 
I S-l9 a new genus Tefr.trplertrrr (PARLATORE in 
WEBB I8191 with a single species (7. imrlnris 
PARL.). Becoming later a\vare that this name 
was a homonym for Terrqhrrrul BENTH.. he 
renamed the genus into TormDeueo P.\RL. 
(PARLITORE in WEBB 1850). 
In I85 I. J. A. SCHUIDT collected material, 
from which he described in 1852 T. bischojii 
J. A. SCH~IIDT and 7. him. 
The nest species. T. omm was described 
by A. B~%CINOT in 1920 based on a collection 
made by L. Fea. 
In 1935 T. tenuisshn \vas established as a 
new species by A. CHEVALIER (CHEVALIER 
l935a as ~Mehosehtrrr remrisshrrn). All 
known Tomabe/leo-species have been placed 
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by CHEVALIER (1935b) into the hitherto mo- 
notypic Madcirian genus M~kmoselirtrrrtl 
HOFFLI. and in literature both genus-names 
have been used alternatively. 
LOBIN (1986) compiled a catalogue of all 
taxa described from the Cape Verde Islands in 
which all Tur7laDer2en-species have been enu- 
merated. T. hirm was reduced to the synonymy 
of Z irrsrrlflris. 
Recently, a first Flora of the endemic va- 
scular plants has been published (BROCHLIANN 
et al. 1997), in which the present authors com- 
piled provisionally the genus and described 
T. hum&is LOBIN KC K. H. SCHMIDT. A revision 
of the genus, including further descriptions of 
new taxa is under preparation by the present 
authors. 
Materials and methods 
Special attention has been paid to the genus 
Tornobr,~ecr by the second author since his first trip 
to the Cape Verde Islands in 1978. During nine 
different excursions many collections and many 
observations have been made by him. Another very 
important collection has been made in the 1980’s by 
Ctr. BmctlCIANN and 0. H. Rusr,\N from Oslo. 
From 199-1-1996 TH. LEYENS and N. KILIAN again 
III:I& scvcral collcstions. In lYY2 the present 
aulhors enlincrd aclivitics 011 lhe investigation of 
Tar-r~tr/wrtrtr: Two excursions have made in I993 
illId IYYh in or&r IO rccollcct malerial and to 
ohscrvc pl;~nls ol’ nearly all laxa in lheir typical 
h;lbit;lts in all Wcstcrn islnnds, excluding Brava. 
AIXI all avnilablc Iiorbarium spccitnens have been 
investigated. 
Toruaberrea ribeirerrsis K.H.SCIIMIDT & 
W.LOIHN Sp. nova 
Fig. I a-d 
Type: Sio Nicolau, niirdlich Vila da Rib. Br’ava. in 
dcr Ribcira Tucuda bei Queimada, W. LOO/N 256/. 
25. I I. 1982 (holotypc B, isotype FR. Herb. 
W. Lobin, Herb. K. H. Schmidt). 
Diagnosis 
Planta aliquantuni elegans et procera in omni- 
bus partibus, habitus erectus, radix longa et 
procera. axis tenuis, intemodia longa, nodia vix 
tumcscens. folia tenua, in siccu tenuissime 
membranacca. scgmcnta ulterioriac ordinis 
cum lobo tcrminali;l magna, umbella parva, 
paucn, llorcs parvi, mericarpia a dorso com- 
planata. cllipsoideo usque at ovata, jugae mar- 
ginalis alias dilatatis, jugae dorsales parvis sed 
distinctc prominentibus. 
Derivatio nominis: The species is named 
after its favoritc growing sites, humid valleys 
(portug.: Ribeiras). 
Description: Annual (or biennial) de- 
licious herb, up to 80 cm; root slender, up to 
20 cm or longer, not branched or with few 
weak branches; stems slender, not hairy, at 
their bases 1.8-3.5 mm in diameter; internodes 
very long, nodes scarcely thickened; leaves 
tender with thin light green, lamina deltoid to 
obovate in outline, without hairs. rarely the 
petioles of lower and middle stem leaves with 
few hairs; lower leaves of flowering and 
fruiting plants withered; middle stem leaves 
7.5-24.0 x 6.5-16.0 cm, petioles 3-12 cm, 
lamina 4.5-18.0 cm long with 3-4 pairs 
of pinnae; pinnae mucronate. lower pinnae 
3-partite with a very large terminal lobe; termi- 
nal lobes long stalked and deeply incised at 
their base, the distal parts only slightly incised 
or crenatc; upper pinnae hardly 3-partite or 
undivided, hardly incised or crenatc: primary 
umbels small. 34 cm in diamctcr; secondary 
umbclls small. I .7-3.6 cm in diamctcr: rays up 
to 25, with upwards directed bristles. during 
anthcsis +_ sprcadcd. when fruiting slightly 
constricted; involucral bracts 3-10 cm long, 
mainly undiviclcd, rarely one bract bi- or tritid; 
involuccllar bracts inconspicuous. 2-3 111111 
long, undivided; tlowcrs small. with creamy- 
white petals; mericarps ca. 2.5 mm long 
(excluding style) and I .5 mm wide, compressed 
dorsally, lateral (marginal) secondary ribs win- 
ged, dorsal primary and secondary ribs promi- 
nent, not winged, style ca I mm long, + erect. 
Distribution and ecology 
I 
Totwnber~etr ribeirerrsis sp. nova is endemic on 
Go Nicolau. It has been collected only in a few 
valleys in the North of the island. No older 
collections made before 1979 are known. 
During further intensive collection activi- 
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Fig. I 
Tonmbenru fibeirensis sp. nova 
a-habit (LOU/N 2561); b - leal (Lou1,~256/); c - involucral bracts (Lo~IsZS~I): d - mericnrp. dorwl view (LotXV2561) 
Dmwinp: I. Wunder 
l 
IOC 
* rwits 1x15 hccn rcoolltxwd in 1996 (K. H. 
SCH.~ID~. CV/KS- l996- I) in the Rihcira Tucu- 
da. Unfortunately, no specimen with ripe fruits 
has hecn recollected since Lobin’s type col- 
lection. Additional non-tlowering specimens 
from the Ribcira dos Cnrvoeiros (CH. BROCH- 
MWN and 0. H. RUSTAN, CB 660/X2, 01. 02. 
1982) and from the Ribeira Tucuda (I. Go,rr~s. 
W. L~HIN and A’. H. SCHMIDT, s.n., 16. 09. 
199-l) may helong to this species because of 
their leaf characters and habitats. 
Since the species has been only collected a 
few times ecological data are not reliable. It 
seems to us that T. ribeirerlsis sp. nova is 
restricted to the shady and seasonally damp 
bottom of the valleys of very few Ribeiras in 
the North of the island. According to this gro- 
wing sites, the species differs from all other 
known species of the genus which are generally 
found in open, not sheltered and sometimes 
extremely exposed habitats. In the Ribeira 
Tucuda the plants receive shelter from the 
dense canopy of Mango trees (Mtrugijera indi- 
c(1). The Mango tree plantation has replaced an 
indigenous vegetation (gallery-forests ?) con- 
sisting of small trees or shrubs (e.g. Fiats 
grrfrl,/rtr/o~~trr/~tr) covering the bottom of the 
valleys. Interestingly, T. ribcireusis sp. nova is 
found at lower elevations from 100-200 m. 
whilst the other species except T. hrrrnilis 
occur in favourable mountains arcas above 
600 ill. 
The species may be annual or biennial. The 
roots arc very slcndcr but lo11g and not develo- 
ped as storage organs like those from the majo- 
rity of the other ~Tonrcrberrcw spccics. The 
leaves are very tender and IWK a very thin 
Iamina indicating that the species may be ad- 
apted to habitats which are charactcrized by 
general humidity. 
Flowering season extends from October to 
November (or December). and ripe fruits are 
developed in December (or January). Nothing 
is known about visiting and pollination or on 
dispersal of the species. 
Phytogeography 
SHo Nicolau seems to be a diversity center of 
the genus Tornnherwn, as three different taxa 
occur on this island: 
Well known since a long time (around 
1850) are the populations of a taxon known as 
T irrsrrhris on the Monte Gordo and neighbou- 
ring localities. This taxon is probably related to 
the populations of T. irr.sdtrri.s on the summit of 
the Monte Verde of-the nearby island Stio Vi- 
cente and may differ bn subspecitic level. 
Botanically of great interest are th: moun- 
tain ranges (Alto das Cabasas) in the East of 
the island. These mountains have been only 
visited by botanists during the last 20 years and 
many interesting plants have been found. The 
most remarkable rediscovery was C’orzyza 
sc/l/eclrtelrtlnhlii BOLLE in 1994 (GOMES et al. 
1995). an endemic species which was collected 
once in I85 I on the Monte Gordo in the West 
and thus was believed to be extinct. Also, new 
species turned up in the Alto das Cabaqas, 
including populations of an undescribed 
Torrrrrbefren species. 
And the third, T. ri6eirerr.si.s sp. nova, is 
restricted to the North of the island. All taxa 
found on SHo Nicolau prefer subhumid to hu- 
mid regions as pointed out by BROCH~C~ANN & 
RUSTAN (1987). 
Conservation 
Tortrtrlwrterr ribcircrrsis sp. nova stems to be 
very rare and restricted to a few valleys in the 
North of SHo Nicolau. Humid. damp localities 
have become vey rare in the Cape Verde Is- 
lands, bccausc naturally tloating water has been 
widely used for irrigatiou of plantations. So. 
the new species may have had a wider distri- 
bution, but is today endangered by human 
activities. Another threat to this species may 
also be the introduction of aggressive invading 
species which prefer humid conditions. As only 
very few collections have been made, this spe- 
cies must be added to the red data list for the 
Cape Verde Islands (LEYENS & LOBIN 1996). 
We consider it as critically endangered (CR). 
Specimens seen 
Slo Nicolau: nardlich Vila da Ribeira Brava, in der 
Ribeira Tucuda bei Queimada, W. L.OB/N 2561, 25. 
I I. 1982 (B. FR, Herb. W. Lobin, Herb. K. H. 
Schmidt); in der Ribeira Funda, NW Estancia Bras. 
W. Lon/~ 925. OS. IO. 1979 (Herb. W. Lobin); 
rtvischcn Gcriill inI Rihcimqmd. untcr Mango- iiist. ha. 7 (2): i3i-14-r. 
hiiunwn. K H. SC/I.I///)?: CVKS- /YY6- I (Herb. CHEVXIEK. X. 1925 b: Lcs ilc\ du Cap Vcrt. Flow 
K. H. Schmidt). de I’Arrhlpel. - Rc\-. Bol. Appl. 15: 732-1090. 
Slcrilc plants. but probably belonging lo 7. r;- Goam. I.: GO\II;S. S.: KILI.\N. N.: LEYEI‘;S. T.: 
hcircvr.vi.s: LOHIN. \\-. & VEK.\-CRLY. hl. T. 1995: Now on 
S3o Nicolnu: in dcr Rihcim Tucud~~ bei Quei- the llor;l i>f the Capt Vcrdc Islands. IV Africa. - 
n1ada. I. Go.\r/;s. w. LOU/N d K. /L SCHI//I~f, Willdcntr\\ ia 25: 177-195. 
WI.. 16. 09. 1994 (Hcrh. W. Lobin. Herb. K. H. tl.\~s~iu. A. S SLIF;~IX. P. 1993: Flora of hlaca- 
&niJt); Ribcira do\ Carvoeiros. I00 ITI. 24”lS’- ronchi;l. Chcchlibt oi vascular plans\. 4. rev. 
19’. I6”38’-39’. CH. BNOCIIMANN & 0. H. RUSTAN, rd. - Sommerfeltia 17: I-295. 
CB 660/S?. 01.02. 1982 (0). LEYF.NS. T. d LOBIS. W. 1996: Primcira Lista 
Vermelha dc Cabo Verde. - Cour. Forsch.-Inst. 
Senclienberz 193: I-1-10. 
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